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(54) [Title of the Invention] Television Receiver 11} 
(57) [Abstract] 

[Purpose] To aim at automatically selecting a proper 
broadcasting station so as to always maintain a good reception 
level even if the receiving position of a television receiver 
is changed. 

[Constitution] A vehicle television receiver 1 detects the 
current receiving position of said television receiver by a GPS 
receiver 2, checks said position by a microcomputer for 
reception range selection 6 using a frequency reception range 
memory ROM 4 . where reception ranges of parent stations and 
satellite stations by frequency have been stored and 
automatically switches the frequency to a • frequency of 
broadcasting station with a reception range including the 
position of own vehicle by a tuning control circuit 7. A 
television radio wave received from an antenna 8 is converted to 
IF signals by a tuner 9, and. the reception level of said 
television radio wave is detected by a reception level detecting 
circuit 11 based on RFAGC signals output from a television 
linear circuit 10. A channel can be selected by said 
microcomputer for reception range selection 6 based on this 
detected signal ' reception level. 



^Numbers in the margin indicate pagination in the foreign 

text . 



[Claims] 12. 

[Claim 1] A television receiver, which is characterized by 
having a receiving position detecting means for detecting the 
receiving position of said television receiver, a ' reception 
range storing means for storing reception ranges corresponding 
to frequencies emitted by plural broadcasting stations, and 
a f requencyswitching means for switching the frequency to a 
frequency corresponding to a reception range including the 
receiving position of said television receiver detected by said 
receiving position detecting means in television receivers which 
select and receive ' television radio waves of same content 
emitted from said plural broadcasting stations with different 
frequencies. 

[Claim 2] A television receiver, which is characterized by 
having a reception level detecting means for detecting the 
reception levels of said television radio waves for each 
frequency emitted by plural broadcasting stations and a 
f requencyswitching means for switching the frequency to a 
frequency of broadcasting station with the highest reception 
level in reception levels detected by said reception level 
detecting means in television receivers which select and receive 
television radio waves of same content emitted from said plural 
broadcasting stations with different frequencies. 

[Claim 3] The television receiver described in any of Claim 
1 or Claim 2, which is characterized by that said television 
receivers which select and receive- television radio waves of 
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same content ■ emitted from plural broadcasting stations with 
different frequencies are • vehicle television receivers mounted 
on vehicles. 

[Detailed Explanation of the Invention] 

[0001] 

[Field of Industrial Application] This invention relates to 
a television receiver which always maintains a good reception 
level even if the receiving position of said television receiver 
is moved. 

[0002] 

[Conventional Techniques] Recently^ an opportunity of 

using vehicles for entertainment, etc. increases with the 
popularization of automobiles, for instance, vehicles in which 
audio machines such as car stereo, etc. or television receivers 
for watching television programs have been increased to spend 
the time till . reaching a destination without tediousness. 

[0003] Thus, television programs are also . viewed by 
vehicle television receivers mounted in a running vehicle while 
television radio waves are ' received in the traveling of 
vehicles.' 

[0004] However, it has been known that the television 
radio waves generally have a short wavelength and a straight 
advancing property, therefore places where the radio waves are 
hard to reach easily occur due to obstacles, etc. In the case of 
vehicle television receivers, particularly, if a vehicle travels 
in a mountainous region or moves to' a distant place far from 



television broadcasting stations (parent stations), an 
opportunity for the television waves to come into, hard to watch 
regions where the television . waves are hard to be received 
increases, and the television broadcast cannot be normally 
viewed when the vehicle comes into the hard-to-watch regions 
because the receiving position is always changed by the 
traveling of vehicles. 

[0005] Accordingly , ■ repea_t_e_r broa dcasting stations 
( called satellite s tations hereafter) ar e arr anged in the above_^ 
h ard-to-watch regions to broadcast with frequenc y .^ones 

different frpm__ parent stations by frequency modulat ion of 

tel evision broadcast of same conte nt. Therefore, if a vehicle 
comes into a hard-to-watch region and the television broadcast 
same as a parent station is continuously watched, television 
programs in a proper image state can be watched by switching the 
reception frequency of a television receiver to a frequency of 
satellite station (e.g., said channel of UHF) even in the hard- 
to-watch region with the parent station. 

[0006] By contrast, if a television receiver leaves a 
receivable region of satellite station ( service area) and comes 
into the service area of a parent station, a better received 
state is obtained by switching the frequency to a frequency on 
the parent station side because the reception level of said 
parent station increases. 

[0007] 

[Subject to Be Solved by the Invention] However, in such a 
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conventional television receiver, for instance, if a television 
receiver-mounted vehicle bestrides the' service area between a 
parent station and a satellite station to travel, a channel 
selecting operation for switching to any channel must be 
performed every time when the vehicle came close to the boundary 
of service area, therefore such a^ problem of taking much time is 
present . 

[0008] Moreover, when the channel selecting operation is 
performed, the channel selector does not have information on 
"which channel may be selected?" necessary for the selection, 
therefore such a problem is present that a proper channel 
selection is difficult even for a skilled person. 

[0009] More specifically, when a television reveiver- 
mounted vehicle is in the service area of a parent station, 
television programs can be watched in a proper received state by 
selecting the channel of said parent station. However, when the 
vehicle leaves the service area of said parent station in 
traveling, if the reception channel is not switched, the 
received state of radio waves from the parent station is 
deteriorated and thus the television broadcast cannot be 
continuously received in proper . images. Accordingly, if a 
satellite station" such ■ as UHF, etc. which is broadcasting same 
content as the parent station is close, a channel selecting 
operation for searching the channel of this satellite station is 
performed. When the vehicle further leaves the service area of 
said satellite station, similarly as- above, if television radio 
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waves of other satellite stations or parent- stations cannot be 
:t:eceived in a good received state, the selecting . operation must 
be tried over again by a viewer himself every time and is very 
troublesome. Accordingly, this invention aims at providing a 
television receiver which enables to automatically select a 
proper broadcasting station so as to always maintain a good 
reception level even if the receiving position of said 
television receiver is changed. 
[0010] 

[Means for Solving the Subject] Means of this invention 
are as follows. 

[0011] To achieve the above purpose, the invention 
described in Claim 1 has a receiving position detecting means 
for detecting the receiving position of said television 
receiver, a reception range storing means for storing reception 
ranges corresponding to frequencies emitted by plural 
broadcasting stations, and a frequency-switching means for 
switching the frequency to a frequency corresponding to said 
reception range including the receiving position of said 
television receiver detected . by said receiving position 
detecting means in television receivers which select and receive 
television radio waves of same content emitted from said plural 
broadcasting stations with different frequencies. Zl 

[0012] The invention described in Claim 2 has a reception 
level detecting means for detecting the reception levels of said 
television radio waves for each frequency emitted from plural 
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broadcasting stations and a frequency-switching means for 
switching ' the frequency to a frequency of broadcasting station 
with the highest reception level in reception levels detected by 
said reception level- detecting means in television receivers 
which select and receive television radio waves of same content 
emitted from said plural broadcasting stations with different 
frequencies . 

[0013] As described in Claim 3, for instance, said 
television receiver may "be a vehicle television receiver mounted 
in a vehicle. 

[0014] 

[Functions] Functions of the means of this invention are 
as follows. 

[0015] In the ' invention described in Claim 1, the 
receiving position of said vehicle-mounted television receiver 
is detected by the receiving position detecting means, the 
rece ption ranges corresponding to frequencies emitted bv plu ral 
broad casting .stations a r_e_ . .5 1 o r e d_ b^^ the recept ion range storing 
means ^ and the reception frequency is switched to the frequency 
of a broadcasting station with a receiving range including the 
receiving position of said television receiver. 

[0016] Accordingly, an optimum broadcasting station can be 
automatically selected based on this reception range even if the 
receiving position of said television received is changed 
because the receiving position is always grasped and "in which 
reception range of broadcasting station does the television 
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receiver lie?" becomes clear. 

[0017] In the invention of Claim 2, the' recep tion- level 

of said television radio waves of same content 

frequencies are detected by said reception level "^.^5,5.^ ^9 

means,, and , the f requency____i5 swij:_ched t_o the a 

br oadcasting st ation at the highest receptio n level in P^£sl 
b roadcasting station s by said f reguen cy-sw.i t chA ng__iTie a n s . 

[0018] Accordingly, a broadcasting station of good 
received state in the current position of vehicle can be always 
-automatically selected even if the receiving position ...of said 
television received is changed because the ■ television radio wave 
at the highest reception level is selected. 

[0019] In the invention described in Claim 3, the 
television receiver described in Claim 1 or Claim 2 is taken as 
vehicle television receiver mounted in the vehicle, therefore a 
broadcasting station of good received state in the current 
position of vehicle can be always automatically selected even if 
the receiving position of said television receiver is changed by 
the traveling of vehicle. 

[0020] 

[Actual Examples] This invention is illustrated based on 
figures below. 

[0021] Fig. 1 - Fig. 3 are figures showing one actual 
example of a television receiver involved in this invention. In 
this actual example, the invention is - implemented by taking the 
television receiver as a vehicle television receiver mounted in 



the- vehicle. 

[0022] First, the constitution is illustrated. 

[0023] Fig. 1 is a block diagram showing the whole 
constitution of a vehicle television receiver involved in one 
actual example of this invention, 

[0024] • In Fig. l.the vehicle television receiver 1 
involved of this actual example comprises ' a GPS (global 
Positioning System) receiver 2 for measuring the position by 
us ing a satellite as a receiving position detecti ng means for 
d etecting the receiving p osition of said television receiv e r , an 
antenna 3 for receiving a position measuring wave from said 
satellite., a frequency reception range memory ROM 4 (Read Only 
Memory) as a re ception range storing means for storing said 
f r e que n cy r eception ranges of parent stations and satelli te 
s tations in response to said frequencies, a microcomputer for 
reception range selection 6 which checks the current position of 
own vehicle measured by said GPS receiver 2 with reception 
ranges stored in said frequency reception range memory ROM 4 and 
compares GPS data (position data of own vehicle) and frequency 
reception range data (service area data), and a tuning control 
circuit 7 for switching the frequency to the frequency of a 
broadcasting station which correspond to the reception range 
selected by this microcomputer for reception range selection 6. 

[0025] Moreover, the vehicle television receiver 1 of 
this actual example has an antenna 8- for receiving television 
radio waves, a tuner 9 for amplifying radio waves received by 
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the antenna 8 and received signals given by selecting designated 
signals according to tuning signals from said tuning control 
circuit 7 and converting the signals to intermediate frequency- 
signals (IF signal), and a television linear circuit 10. 

[0026] The constitution of details of this television 
linear circuit 10 is not illU;Strated, but it comprises an 
intermediate frequency amplifier circuit, an image detecting 
circuit, an image amplifier circuit and AFT (automatic frequency 
tuning) detecting circuit, etc. here. 

[0027] Then, said IF signals output from^said tuner 9 of 
Fig. 1 are amplified by an intermediatef requency amplifier 
circuit of said television linear circuit 10, video signals are 
detected by said image detecting circuit, amplified by said 
image amplifier circuit and sent out as video signals. Moreover, 
audio signals are taken out of output signals of said image 
detecting circuit in television linear circuit 10 and sent to a 
voice circuit 12. Furthermore, the television linear circuit 10 
takes out S-shaped AFT signals which are given by AFT detection 
of output signals of said intermediate-frequency amplifier 
circuit and outputs to said tuning control circuit. 

[0028] As shown in Fig. 1, the vehicle television 
receiver 1 of ■ this invention has a^__reception level detecting 
c i rcuit 11 for detecting the rec eption leve 1 ^ _o f tele vis i p_n_ radio 
waves bas ed on RFAGC (Radio Frequency Automatic Gain Control) 
signals output from the television -linear circuit 10.. This 
re ception level detect in g circu it 1*1' feed back this detection 



^ esult of reception levels t o said microcomputer for reception 
ra nge selection 6 and ca n be used as judgement data i n 
sele cting a reception stati on. When the vehicle is at the 
outmost periphery of service area of a satellite, a proper 
channel cannot be selected only by making a judgement . from 
reception ranges, therefore a p rpper channel can be selected by 
c omparing the actual reception levels of parent station and 
satellite station in the current positio n . /4. 

.[0029] The voice circuit 12 comprises a non-illustrated 
voice detecting circuit and a voice amplifier circui^t, makes 
voice detection of audio signals output from the television 
linear circuit 10, converts the signals to low-frequency signals 
and then drives a speaker 13 to output a voice by voice 
amplification. 

[0030] The video signals output from the television 
linear circuit 10 are sent to a synchronous separating circuit 
14 and a chroma circuit 15. 

[0031] The synchronous separating circuit 14 separates 
horizontal synchronous signals (H-SYNC) and vertical synchronous 
signals (V-SYNC) contained in the video signals, inputs the 
signals into a timing control circuit 16 and inputs composite 
synchronous signals (C-SYNC) into the tuning control circuit 7. 

[0032] The chroma circuit 15 decodes the video signals 
into RGB signals. 

[0033] The timing control circuit 16 makes samling 
signals (0s) based on the horizontal synchronous signals and 
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vertical synchronous signals sent from the synchronous 
separating circuit 14, outputs the signals ■ into an A/D 
converting circuit 11, makes timing signals for diaplay based on 
aforesaid synchronous signals and takes an action control of a 
common driver 18 and a segment driver 19. 

[0034] The A/D converting, circuit 17 synchronizes the RGB 
signals output from said chroma circuit 15 with sampling signals 
from said timing control circuit 16 to make a sampling, converts 
the signals to 3-4 bit data and' outputs said data to a segment 
driver 19. The common driver 18 generates scanning-- signals 
according to timing signals from the timing control circuit 16 
and drives common electrodes of a liquid crystal (LC : Liquid 
Crystal) panel in order. 

[0035] The segment driver 19 successively reads in said 
3-4 bit image data obtained from the A/D converting circuit 17 
by the timing signals from the timing control circuit 16, after 
the segment driver reads in 1-line data, it makes harmonic 
signals according to these image data and display drives the 
segment electrodes of said LC panel 20. 

[0036] A key input 21 is to give key inputs such as data 
for tuning setting and tuning up/down instructions, etc. to said 
tuning control circuit 7. 

[0037] Then, the tuning control circuit 7 makes tuning 
signals based on operations of tuning up/down keys in the key 
input 21, control signals input from the microcomputer for 
reception range selection 6 and AFT signals input from the 
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television linear circuit 10 and outputs the tunning signals to 
the tuner 9. 

[0038] Next, operations of this actual example are 
illustrated. 

[0039] First, when a television broadcast from a parent 
station is viewed by a television mounted in a vehicle, a 
television radio wave is received by the antenna 8 shown in Fig. 
1 and is fed to the tuner 9. The tuner 9 selects a designated 
channel according to tuning signals from the tuning control 
circuit 7 and converts them to intermediate-frequency signals 
(IF signals) . Then, the IF signals output from said tuner 9 are 
sent to the television linear circuit 10 and amplified, images 
are detected by the image detecting circuit to output video 
signals, voice signals are taken out of output signals of the 
image detecting circuit in the television linear circuit 10 and 
sent to the voice circuit 12. 

[0040] In these voice signals, audio signals from the 
television linear circuit 10 are voice detected by the voice 
detecting circuit in the voice circuit 12, converted to low- 
frequency signals, then voice amplified by the voice amplifier 
circuit and vocalized from the speaker 13, 

[0041] The output signals of said image detecting circuit 
in the television linear circuit 10 are amplified by the image 
amplifier circuit, then sent to the synchronous separating 
circuit 14 and chroma circuit 15 and processed, respectively. 
[0042] Then, this synchronous" separating circuit 14 
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separates horizontal synchronous signals and vertical 
synchronous signals contained in the video signals, outputs the 
signals to the timing control circuit 16 and outputs composite 
synchronous signals to the tuning control circuit 7, On the 
other hand, the television linear circuit 10 outputs AFT. signals 
to the tuning control . circuit 7.-, An operator uses the key input 
21 to key input data for tuning setting and instructions of 
tuning up/down, etc. in this tuning control circuit 7. 

[0043] In this way, tuning signals are made based on 
instructions of tuning up/down from the key input and' the AFT 
signals from the television linear circuit 10 in the tuning 
control circuit 7, output to the tuner 9, and the television 
radio wave with a predetermined frequency is received. 

[0044] Then, the following operations are performed when 
the received television radio wave is image displayed on the LC 
panel. First, the timing control circuit 16 makes sampling 
signals based on .horizontal synchronous signals and vertical 
synchronous signals sent from the. synchronous separating circuit' 
14 and outputs the signals to the A/D converting circuit 17. 
Next, the A/D converting circuit 17 synchronizes RGB signals 
output from the chroma circuit ' 15 with aforesaid sampling 
signals to make a sampling, converts the signals to 3-4 bit 
digital data and outputs to the segment driver 19. Then, 
aforesaid timing control circuit 16 makes sampling signals for 
display control based on synchronous 'signals obtained from the 
synchronous separating circuit 14 and controls operations of 

15 



said common driver 18 and segment driver 19. That is, the common 
driver 18 generates scanning signals according to timing signals 
from the timing control circuit 16 and drives the common 
electrodes of 'said LC panel 20 in order. The segment driver 19 
successively reads in said 3-4 bit image data obtained from the 
A/D converting circuit 17 by the timing signals from the timing 
control circuits 16, after the segment driver reads in 1-line 
data, it makes harmonic signals according to these image data 
and display drives the segment electrodes of said LC panel 20. 
Images are displayed on the LC panel 20 by such operatiohs. /5 
[0045] Here, when the vehicle leaves a reception range of 
parent stations and comes into a hard-to-watch region in 
traveling, the reception level of television radio v;aves 
decreases, therefore noises come in, disturbance of images and 
voice deterioration occur, thus pictures of television receiver 
are very hard to watch. Accordingly, satellite stations whic h 
are arranged to eliminate hard-to-watch regions and broadcast 
televi sion programs of same content as parent stations toward 
the hard-to-watch regions by using radio waves with changed 
f requency have been established befor e - 

[0046] Therefore, in this actual example, a suitable 
s t ation can be" au tomatica lly selected by checking respectiv e 
re ception regions- of satellite station and paren t station of 
diff erent frequencies of television radio waves with t he 
po sition of own vehic les in order • to always maintain a good 
reception level in the traveling of vehicle. 

16 



[0047] As specific .operations for channel selection, 
first, the channel of a predetermined broadcasting station is 
selected, and position data . of own vehicle .received by GPS 
antenna 3 and GPS receiver 2 are continuously output to the 
microcomputer for reception range selection 6 in the midst of 
outputting images of said channel to the LC panel 20, thus the 
current position of own vehicle is always accurately grasped. 

[0048] Here, t he microcomputer for reception range 
selection 6 can readj^ly__s_ele£t^ a proper reception region by 
in putting the information of respective reception regio ns of 
p arent station and sat ellite station pre-stored in the frequen cy 

re ception range memo ry BPJEl^...-^ and checking it with the 

information of own vehicle from aforesaid GPS receiver 2. Then, 
the tuning control circuit 7 can automatically select the 
channel which takes a good reception level watched from . the 
reception range based on this selection result. 

[0049] Sometimes a proper channel selection is not 
necessarily made only by reception ranges because the reception 
ranges of parent station and satellite station overlap at the 
outmost- periphery of reception ranges or the reception level 
does not stabilize. Accordingly, the channel selction can also 
be made based on the strength of reception level by detecting 
t he level of RFAGC from the television linear circuit 10 with 
t l;.e reception level detecting circuit 11 and by the 
m icrocomputer for reception range selection 6 . . 

[0050] Fig. 2 is a flowchart showing the channel 
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. selection processing based on the reception level and reception 
range, and Fi g. 3 is a chart showing an example of corresponding 
cha nnels of a parent station and a satellite station- which 
br oadcasts television program of same c ontent by changing the 
frequency. 

[0051] As shown by Fig. 2 and Fig. 3, for instance, when 
a parent station of 3 ch is selected to make a reception 
processing (step 1), first, a comparison of aforesaid recept ion 
l evels is made between the parent station of 3 ch and a UHF 
s atellite station of 4 9 ch (step S2) . Here, proceed to step 3 if 
the reception level of parent station is higher or proceed to 
step 4 if the reception level of satellite station is higher. 

[0052] Here, judge "which reception range does the 
position of own vehicle belongs to?" if the reception level of 
parent station is higher (step S3), return to the step S2 if the 
vehicle is in the reception range of parent station or proceed 
to step S4 if the vehicle is in the reception range of satellite 
station. 

[0053] Then, the satellite station is selected to make 
the processing (step S4) if the reception range belongs to the 
satellite station in the step S3 or the reception level of 
satellite station is higher in the step 52. 

[0054] A comparison of reception levels between the 
satellite station and parent station is also made (step S5) in 
the reception processing of satellite station in the step 34. 
Here, proceed to step S6 if the reception level of satellite 
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station is higher or return to the reception processing of 
parent station in step' 1 if the reception level of parent 
station is higher. 

[0055] Here, judge "which reception range does the 
position of own vehicle belongs to?" if the reception level of 
satellite station is higher (st^p 3 5), return to the reception 
processing of parent station in step SI if the vehicle is in the 
reception range of parent station or return to aforesaid step S5 
if the vehicle is in the reception range of satellite station, 
then a comparison of reception levels is made again. 

[0056] Thus, the vehicle television receiver of this 
actual example always repeats a comparison between the position 
of own vehicle and reception ranges and a comparison between the 
position of own vehicle and reception levels to automatically 
select the optimum broadcasting station in the current position 
of television receiver, therefore a troublesome channel 
selecting operation in viewing the vehicle television is 
unnecessary, thus the channel selection can be made very 
accurately because of channel selecting operation based on 
objective information . 

[0057] Moreover, this invention is illustrated by a GPS 
receiving device using satellite as a means for detecting the 
receiving position of said television receiver in the above 
actual example, but this invention is not restricted to the 



actual example and ca n be carried o ut by a position detecting 
sy stem for deducin g the current position from the running speed 
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an d direction of vehicle by computer or- other position detecting 
means, 

[0058] Furthermore, bo th reception level and recepti on 
range are used t^o _ judge d uring channel selection in the a bove 
a c tual examp 1 e , b ut eit her of them only may be u sed . 

{0059] , Still more, the, case of mounting television 
receivers on vehicle is illustrated in the above actual „ example, 
but this invention is not restricted to the actual example and 
can also be similarly applied to the cases of mounting 
television receivers on a ship or airplane. 

[0060] Still furthermore, as shown in Fig. 3, the parent 
station -and the satellite station which performs broadcasting of 
same content are correspondent in 1 to 1, but the channel 
selecting operations can certainly, be performed from plural 
satellite stations. /6 

[0061] 

[Effects of the Invention] The invention of Claim 1 
enables to need no channel selecting operations and always keep 
a good received state by confirming "in which reception range of 
broadcasting station does the vehicle lie?" from its current 
position and automatically selecting a proper broadcasting 
station based on this reception range even if the receiving 
position of a television receiver is changed by the traveling of 
vehicle . 

[0062] The invention of Claim 2 enables to need no 
channel selecting operations and always keep a good received 
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state by automatically selecting a television radio wave of the 
highest reception level even if the receiving ■ position of a 
television receiver is changed by the running of vehicle because 
it detects the reception level of plural television radio waves 
for television broadcast of same content with different 
''frequencies and switches the receiver to a frequency of the 
highest reception level. 

[0063] The invention of Claim 3 enables to automatically 
select a broadcasting station in a good received state even if 
the receiving position is always changed by the running of 
vehicle because the television receiver is taken as a vehicle 
television receiver mounted on a vehicle. 
[Simple Description of the Figures] 

[Fig. 1] Block diagram for showing the whole consti~ution 
of vehicle television receiver involved in one actual example of 
this invention. 

[Fig. 2] Flowchart showing channel selection processing 
based on reception level and reception range. 

[Fig, 3] Chart for - showing example of corresponding 
channels of parent stations and satellite stations which 
broadcast television programs of- same . content- by changing 
frequency. 

[Description of SyiT±)ol.s] 

1 vehicle television receiver 

2 GPS receiver (reception position detecting means) 

3 antenna 
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4 frequency reception range memory ROM (reception range 
storing means) - ' 

5 . frequency switching part {frequency switching means) 

6 DTS microcomputer 

7 tuning control circuit 

8 antenna 

9 tuner 

10 television linear circuit 

11 reception level detecting circuit (reception level 
detecting means) 

[Fig. 3] 

1) Satellite station 2) Parent station 

[Fig, 1] 

2 GPS receiver 

4 frequency reception range memory ROM 

6 microcomputer for reception range selection 

7 tuning control circuit 
tuning signal ^ 9 

9 tuner 

10 television linear circuit 
AFT signal 7 

audio signal ^ 12 
video signal - 14, 15 

11 reception level detecting circuit 

12 voice circuit 



14 synchronous separating circuit 
decoded synchronous signal ^7 

horizontal synchronous signal, vertical synchronous 
signal ^. 16 

15 chroma circuit 

16 timing control circuit 
timing signal 7 
sampling signal ^ 17 
timing signal 18 ' 

17 A/D converting circuit 

18 common driver 

19 . segment driver 

20 LC panel 

21 key input 

[Fig. 2] 

1) Channel selction based on reception level and reception 
range 

2) Satellite station 

3) Parent station 

(51) Reception from parent station 
{S2) Which reception level is higher? 
(S4) Parent' station (or satellite station 

(53) Which reception range does the vehicle belongs to? 

(52) Satellite station (or parent station 

(54) Reception from satellite station 

(55) Which reception level is higher? 
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(SI) Satellite station (or parent station 

(S6) Which reception range does the vehicle belongs to? 

(SI). Satellite station ^ S5 (or parent station 



24 



(8) 




